Hg(CTHoNO)2I, Cj4HI2HgN20 2, monoclinic, C2/c, a = 21.33 (2), b = 15.69 (2), c = 8.42 (2) A, fl = 110.5 (1) °, D m = 2.19, D x = 2.216 Mg m -3 with Z = 8. The structure has been determined from 931 diffractometer-measured intensities (R = 0.064).
Introduction.
Interest in the structures of the Hg derivatives of acid amides lies in the nature of the Hg-O interaction, whether the amide group is to any extent bidentate and, in the crystal, the extent of intermolecular coordination. The title compound, kindly supplied by Dr F. G. Thorpe, was recrystallized by slow evaporation at 277 K from an ethanol solution to give needles elongated about c showing the forms {110} but without well-defined end faces. The crystals decomposed slowly upon irradiation. Cell dimensions and systematic absences (hkl when h + k = 2n + 1, hOl when l = 2n + 1) were obtained from Weissenberg photographs with Cu K~t radiation (2 = 1.542 A). The crystal density was measured by flotation. With a crystal of dimensions 0.06 × 0.05 × 0.29 mm set about c, intensity data for 1387 reflexions in the range 4 ° < 20 < 40 ° were measured on a Stoe STADI-2 automatic two-circle diffractometer; graphite-monochromatized Mo Ktt radiation (2 = 0.7107 A) was used. Absorption corrections (/1 = 11.234 mm -~) were made * Present address: School of Chemistry, Brunel University, Uxbridge, England. 0567-7408/80/051194-03501.00 using the SHELX 76 suite of programs (Sheldrick, 1976) . Only 931 reflexions, for which 1 > 3a(I), were used in subsequent calculations employing the XRAY 72 system (Stewart, Kruger, Ammon, Dickinson & Hall, 1972) . Patterson maps which gave strong peaks at y = 0 indicated the space group C2/c rather than Cc. Hg coordinates obtained from these maps were used to phase (F o -Fc) maps to give the remainder of the atoms other than H. Full-matrix least-squares refinement (using unit weights) of all non-H atom positions, anisotropic U u values for Hg and isotropic U's for the remaining non-H atoms was alternated with refinement of the scale factors for each layer (l = 0 to 7) of the diffractometer data, U33 being fixed to avoid excessive correlation. At an intermediate stage an (F o -F c) map showed positive regions in the neighbourhoods of most expected H positions. Inclusion of H atoms for the phenyl groups at calculated positions (fixed 1.08 /k from the parent atom with U fixed at 0.05 A 2) was found to improve the agreement. When refinement was complete (shift/error < 0.1 for all parameters), R was 0.064 and a final (F o -Fc) map showed no significant features. Atomic scattering factors for Hg, including anomalous scattering, were taken from Cromer & Mann (1968) and Cromer & Liberman (1970) ; those for all other atoms were from International Tables for X-ray Crystallography (1962) . Final coordinates and temperature factors for atoms other than H are given in Table 1 .'t" A diagram of the molecule is shown in Fig. 1 .
Discussion. In all reported primary-amide structures, the carboxamide group has been found to be planar (Leiserowitz & Schmidt, 1969) with C-N longer than C-O, both being intermediate between double and single bonds. On account of the predominant scattering power of Hg in the present compound, N and O atoms could not be reliably differentiated; however, the method of preparation of this compound and its IR absorption spectrum indicate that Hg is attached to N. The two Hg-N distances, Table 2 , are typical of covalent bonding with Hg joined to each amide group (1) 666 (2) 569 (4) 35 (8) C(1) 338 (2) 693 (2) 428 (5) 30 (9) O(1) 326 (1) 645 (2) 290 (4) 50 (8) C(2) 312 (1) 781 (2) 401 (4) 16 (8) C(3) 328 (2) 835 (2) 528 (5) 29 (9) C (4) 304 (2) 918 (3) 502 (6) 50 (11) C(5) 264 (2) 951 (3) 351 (6) 60 (12) C(6) 243 (2) 893 (2) 216 (5) 37 (10) C (7) 268 (2) 807 (2) 243 (5) 44 (11) N(2) 419 (1) 411 (2) 610 (4) 16 (7) C (8) 444 (2) 370 (2) 523 (5) 31 (9) 0(2) 469 (1) 410 (1) 411 (3) 35(7) C(9) 445 (2) 275 (2) 527 (5) 22 (9) C(10) 486 (3) 229 (3) 467 (7) 78 (16) .,~ ' . Q1£1,-.~ -,l& ;, (3) The angles of twist between the planes of the amide groups and those of the phenyl rings for the two halves of the molecule are 7 ° for that at C(1)C(2) and 22 ° for that at C(8)C(9). These may be compared with the following, found in other benzamide derivatives: benzamide, 24.6 ° (Blake & Small, 1972) ; 2:1 complex of benzamide and succinic acid, 24 ° (Huang, Leiserowitz & Schmidt, 1973); m-hydroxybenzamide, 24.4 ° (Katsube, Sasada & Kakudo, 1966) ; N,N'-(p-phenylene)dibenzamide, 29.1 ° (Harkema & Gaymans, 1977) ; terephthalamide, 23 ° (Cobbledick & Small, 1972) . In all these cases the H atoms have been located and the twist is attributable to repulsion between the ortho H in the phenyl group and the H trans to O in the amide group. Calculation shows that in a completely planar molecule these two H atoms would be impossibly close (1.80 A); twisting the amide group through 7 °, as in the C(1)C(2) group of the present compound, would only increase this distance to 1.81 /k, well below the expected van der Waals value of 2.0 A. Indirect but strong evidence is thus provided that there can be no H on N(1), i.e. this fragment is in the enol form with the H attached to O. A similar conclusion concerning the enol character of bis(acetamido)mercury(II) was reached by Kamenar & Grdeni6 (1969) on the basis of the relative lengths of the C-N and C-O bonds, and although similar values (with lower standard deviations) are found in the present compound, it is considered that the strongest evidence for the enol form is from the small angle of twist; only accurate H atom location would provide conclusive proof. No similar conclusion is possible for the amide group at C(8)C(9) where the angle of twist approaches that found in primary amides; it is improbable that two similar groups attached to the same Hg would be in different tautomeric forms. In this case the twist of the amide group at C(8)C(9) may be due to intermolecular interactions.
Lr-
In addition to the covalent Hg-N bonds, there are intermolecular contacts from Hg to O(2), one of 2.67 (2) A to 0(2') of a c-glide-related molecule, and the other of 2.83 (3) ,A to 0(2") of a centrosymmetrically related molecule. The effective coordination of Hg is thus of an irregular fourfold type similar to that found in (chloromercurio)acetaldehyde (Halfpenny & Small, 1979) . The angles around Hg are given in Table 2 . There are no short contacts from O(1) to neighbouring Hg atoms; instead, there is an intermolecular distance of 3.03 (5) We thank the Science Research Council for the award of a research studentship to one of us (JH).
